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Abstract 


The concept of a hypersoft membership function is introduced in the extension of a soft set known as a 
hypersoft set, permitting it to handle complicated and uncertain information in a more powerful and 
flexible manner. Many academics have already become fascinated with this new area of study, leading to 
the development of a number of hybrid structures. This chapter develops some new hybrid hypersoft set 
structures by taking into account multiple fuzzy set-like settings and possibility degree-based settings 
collectively. Additionally, numerical examples are included to clarify the concept of these structures. 


Researchers can utilize this work to better understand and apply a variety of mathematical ideas. 
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1. Introduction 


While analyzing information-based data, the data analyst has to cope with various kinds of uncertainties. 
Without a doubt, it is a challenging task in all respects. The ideas [1-3] are considered trustworthy 
regarding the handling of such uncertainties and impreciseness. However, it is observed that these ideas 
are unable to manage situations where attributes/parameters have to be considered. Therefore, Molodtsov 
[4] put forward the idea of the soft set (SOS) that is meant to equip the fuzzy set-like structures with 
parameterization mode. In SOS, the classical belonging mapping is replaced with approximate mapping 
that considers the set of parameters as its domain and the power set of initial space of alternatives as its 
co-domain. In other words, the SOS provides a single argument domain to approximate the alternatives. 
However, the SOS itself is inadequate with the settings which demand a multi-argument domain for the 


approximation of alternatives. Smarandache [5] addressed this issue by putting forward the idea of the 


hypersoft set (HypSOS) that employs MaaM to provide a multi-argument domain. This domain is 
obtained by taking the product of attribute-valued sub-classes. Saeed et al. [6] characterized various 
fundamental concepts and notions of HypSOS to enhance its applicability in other branches of study. 
Yolcu & Oztiirk [7], Debnath [8], Ihsan et al. [9], Khan et al. [10], and Kamaci & Saqlain [11] developed 
the hybrid structures of HypSOS with fuzzy set-like environments and discussed their applications. Yolcu 
et al. [12] developed the hybrid structure of HypSOS with an intuitionistic fuzzy set and discussed its 
applications. 

Zadeh [13] discussed the possibility theory as a basis for the fuzzy set. In such a theory, a possibility 
grade is used that is meant to assess the acceptance level of any approximation. Several authors [14-24] 
have already used possibility setting with soft set-like environments to develop various possibility SOS- 
like structures. Recently such settings have been employed with HypSOS-like environments to introduce 
new structures [25-31]. 

This chapter basically is aimed to extend the above-mentioned possibility SOS-like and HypSOS-like 


structures and then to introduce different types of possibility HypSOS-like structures. 


Table 1: Notations and Abbreviations 


Notations Full Name Notations Full Name 
: Collection of interval-valued 
a 1] f fi bset Ae. ene 
a Co TeCHOn OL UZey Upsets 2 Intuitionistic fuzzy subsets 
gy Collection of intuitionistic fuzzy subsets QyvPr Collec tion of interval-valued 
picture fuzzy subsets 
2 , Collection of interval-valued sv- 
et llect f Pyth fi bset ave ; 
Ql Collection of Pythagorean fuzzy subsets Ql neitresophicenesets 
grr Collection of picture fuzzy subsets oylvr Collection of interval-valued fuzzy 
subsets 
Ret : ; Multi-argument approximate 
Q{’ Collection of sv-neutrosophic subsets MaaM ; 
mapping 


2. Preliminaries 


This part presents some essential terms for proper understanding of the main results. The notation 74 


represents the power set of (7 (initial space of objects). 
Definition 2.1: Soft Set [1] 


A SOS A is the collection of object (‘Y,, E ) characterized by an approximate mapping ,: E>2 
and defined as A= {(¥.(@e) ee EA TOS 2 where ‘Y ,(€) is e-approximate element of A 
corresponding to attribute e and fF is the set of distinct attributes. 


Definition 2.2: Hypersoft Set [5] 


A HypSS #H is the collection of object (VY 10) characterized by an approximate mapping 
w:@—2" and defined as H ={(¥,(8),):0Or¥ (6) <2" where Y,(0) is 6— 


approximate element of H corresponding to attribute-valued tuple §9 and 0) = 0) Ps (0) i has ©, . The 


A aA aA 


sets 0,.0 ere oe are attribute-valued non-overlapping sets. 


3. Hybrid Structures of Hypersoft Sets 
In this section, some new hybrid structures of hypersoft set are discussed with illustrative examples. 
3.1 Hybrid Structures of Fuzzy Hypersoft Sets with Possibility Settings 


In accessible literature, Rahman et al. [25-29], Zhao et al. [30] and Al-Hijjawi & Alkhazaleh [31] 
developed hybrid structures of hypersoft set by considering possibility degree in terms of fuzzy 
membership grades. However, in this section, possibility degree is considered in terms of other fuzzy set- 


like membership grades, e.g., intuitionistic fuzzy membership grades, neutrosophic membership grades, 
etc. The set (9) = 6, xO, X...X 6, is the product of attribute-valued disjoint sets 6.,i =1,2,3,...,n with 
respect to n different attributes in 

Definition 3.1.1: Possibility Fuzzy Hypersoft Set of Type-1 


A possibility fuzzy hypersoft set of type-1 ¢, is defined as 


eNO 5) | ReU KOSS 
: { poo ) pi ie 


where y,(0)(i), u,(0) CA" and y,,(O)(i), 4,() € [0,1]. 


Example 3.1.1: Let U = {ii,,4,,%,,4,} consisting of four models of air coolers and O= {6,0,,0,,0,} 
corresponding to attribute-valued sets 6, = {800, 1000} 0, = {180, 230} ; 6, = {55} , and 0, = {200} 
with respect to attributes §0,= water tank capacity in liters, (9,= voltage, 9,= air pressure in feet, and 


§9,= weight in kilograms respectively then possibility fuzzy hypersoft set of type-1 1 can be constructed 


as 


c= 


aul Ma Ma he Us “i 

0.23 0.33 0.43 

6,,4(—“_ 0.345, 054) 0.64) 
0.24 034° 0.48’ (a 


Definition 3.1.2: Possibility Fuzzy Hypersoft Set of Type-2 


A possibility fuzzy hypersoft set of type-2 @2 is defined as 


elo oe nee 
¢ { on" ) |e — 


where y,(O)G) CA", pyp(B) CA" and yp) €[0, 1, Hy (6) = (T,,(9),F,()) with 
T,(8),F,(6) [0,1] and 0<T,(0)+F,(6) <1. 


Example 3.1.2: Considering the assumptions from Example 3.1.1, we can construct possibility fuzzy 


hypersoft set of type-2 ¢2 can be constructed as 


n 


,(0.41,0. 31), (4 (0 


esa} oa 
(doionen)( en =) 
imme nan) emen eae 
fro) ran 0a 


Definition 3.1.3: Possibility Fuzzy Hypersoft Set of Type-3 


4.4 ( a, (0. “eh (a 


A possibility fuzzy hypersoft set of type-3 ¢3 is defined as 


_}(g{/_4 _ nv) aed nbed 
- ( faa ss 


where ¥7,(O)) CH”, My (O) GU?” and WANA) € [0,1], Mp, pO) = (I, (0),F, (6)) with 
T,(0),F,(0) €[0,1] and 0<T?(6)+F2(6) <1. 


Example 3.1.3: Considering the assumptions from Example 3.1.1, we can construct possibility fuzzy 
hypersoft set of type-3 ¢3 can be constructed as 


4.}(A(05.08)),( (0.703), has, 08), { “(06,03)}]} 


(0.4.0. s)), (04, 0-7) (es 


= 


Definition 3.1.4: Possibility Fuzzy Hypersoft Set of Type-4 


A possibility fuzzy hypersoft set of type-4 ¢4 is defined as 


_}{g{_4 0) Meese 
( faa | 


where yi, (O)A) CA” fp (B) A" and yp (OVC) €10,1, Lye (8) = (T,,(8),1,(8),F,(8)) with 


T,,(8),1,(8),F,(8) <[0,1] and 0<T,(0)+1,(0)+F,(8) <1. 


Example 3.1.4: Considering the assumptions from Example 3.1.1, we can construct possibility fuzzy 


hypersoft set of type-4 &4 can be constructed as 


t4= 


6,, hy AAT fe ae ee ae 7,.1,.1)), 
f(s Y)s( (2.2.2) a(S 4 


Definition 3.1.5: Possibility Fuzzy Hypersoft Set of Type-5 


A possibility fuzzy hypersoft set of type-5 ¢s is defined as 


= 4] 8, ian) icU ADCO 
: { sie 


where y,,(A)(f) CU", (B) A and y,(O\(H) € [0,1], Ll, (A) = (T, (8),1,(), F,(0)) with 
T,,(8),1,(8),F,() €[0,1] and 0<T,(0)+1,(0)+E,(0) <3. 


Example 3.1.5: Considering the assumptions from Example 3.1.1, we can construct possibility fuzzy 


hypersoft set of type-5 @5 can be constructed as 


Af (Bs) (3 co.nn){Z.cr.a8){2(e9.9)}) 

4,4(4,(6.5,5))(%,(7.6.6)),(%.(8,7.7)},(,(9.8.8))| | 
© {C052}. Geers) Ba) (59)}] 

Ao (Bta.7.8))(.(9.6.))(3.45.2.9)) (66.8.8) 


Definition 3.1.6: Possibility Fuzzy Hypersoft Set of Type-6 


A possibility fuzzy hypersoft set of type-6 @6 is defined as 


até an tne ®) det nbed 
: { fe 


where y,(O)(i) CL", Uy (6) A" and y, (Oi) € [0,1 py (A) =P (6), vu, with 
L,(6),U,,(8) € [0,1]. 


Example 3.1.6: Considering the assumptions from Example 3.1.1, we can construct possibility fuzzy 
hypersoft set of type-6 @ can be constructed as 


a, [0.21 031)), (4 


,[0.22, o32)) (a. 


t= 


n 


,[0.31, a Con [0.41 05i)), (Alo sil)}} 
(ao 02), (. [0.42 052), (Ae 62| 2))}} 
(a. ui ,[0.23, 0.33] I) 043), (*. [0.43,0. 53), (Ae “i 
6, afore [0.24 034), yon 054}, (al 


3.2Hybrid Structures of Intuitionistic Fuzzy Hypersoft Sets with Possibility 
Settings 


Definition 3.2.1: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-1 


A possibility intuitionistic fuzzy hypersoft set of type-1 4, is defined as 


By Oy eo) | eNO E O 
a { (5m) ite oe 


where Vp (OA) =(T, (AV@),F, OVA) <A", 41,(8) A" and T, (O(a), F, (OG), t4,(B) € 10,1 


such that O<T, (O(a) + F, (A) <1. 


Example 3.2.1: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-1 A, can be constructed as 


*[etseMetas)(reas Hats) 
+ ((eae"Hatse9}cene" etn) 
+(e Hatse)(eenes)(at)]}| 
(eae Het) ctgos ese) 


Definition 3.2.2: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-2 


A= 


A possibility intuitionistic fuzzy hypersoft set of type-2 1, is defined as 


A, =4| 8, — tnt) EU AOE O 
{ fran 


where Wp (O(a) =(T, (A)G),F, OG) U"™, 44,8) <A" and 
T, (O)(d),F, (MA) € (0, 1}, £4) = (T,,(6),F,(8)),T,,(8),F,() € 10,1) with 


O<T,(0)(a)+F, (0)(a) <land 0<T,(0)+F,(6) <1. 


Example 3.2.2: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-2 4, can be constructed as 


i 
0.31,0.21 
2a" \) 4,.5) 


fez ,(0.32,0. 2}), 
AG (0.33,0. 2). 
(arene) 


zl ,(0.34, 0.24) iy (04,034)),( oi 


(3..5)’ 


oa (ey (91.021) 
02) (renee) 
eh . (093.023) } 
oa). (ol ,(0.64, 0.24) }} 


Bay (0.41, 0. x) : 


dy (0. 42,0. 32) 
(3,.2)" 


saul 


i 
oe 
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ais 
N 
wo | 
re ere 


a 
—— 
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Definition 3.2.3: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-3 


A possibility intuitionistic fuzzy hypersoft set of type-3 /, is defined as 


Og =e = yoy URES 
A, { (5 ne) |e AGE 


where W,, (O)(ii) =(T,(O\(a), F, (6\(a)) CU", pip, (8) CA” and T, (O(a), F, (A)(a) €[0, 1] with 
O<T,(O\a)+F, (OMG) <1 and Lp,-(6) =(T,,(6),F,(0)) with 7, (8),F, (6) €[0,1] and 


0<T?(0)+F-(6)<1. 


Example 3.2.3: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-3 A, can be constructed as 


4s{( ea t004)-( eaystoson) (a los) g tus.os)) 
ae 

(eras ktm} ashes) 

es B50 ne} ons) 


Definition 3.2.4: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-4 


A possibility intuitionistic fuzzy hypersoft set of type-4 1, is defined as 


A,=4| 8, nt) EU NOEO 
: { (—e 


where Vp (OMG) = (T, (A),F, (A@)) <A", and T, (Aa), F, (A)(A) € [0,1] with 
O<T, O(a) +F, (O(a) <1. Similarly p1,,(8) CU, Mpp (O) = (T, (6),1,),F, (6) with 


T,,(8),1,(8),F,(8) <[0,1] and 0<T,(0)+1,(0)+F,(8) <1. 


Example 3.2.4: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-4 1, can be constructed as 


_ [eer Mees) taseoo) (i) 
"llfcaseea)tgtesah ters tera) 
(ats) 9 fe] 


Definition 3.2.5: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-5 


A possibility intuitionistic fuzzy hypersoft set of type-5 A, is defined as 


A; =4| 6, tit) EU AOEO 
{ nae . 


where Vp (O(a) =(T, (OV@),F, (Aa) <A", and T, (Od), F, ANA) € [0,1] with 
O<T, (O(a) + F, (Oi) <1. Similarly 12, (0) CW » Lay (O) = E, (8),1,(8), F,(0)) with 


T,,(8),1,(8),F,() €[0,1] and 0<T,(0)+1,(0)+F,(8) <3. 


Example 3.2.5: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-5 A, can be constructed as 


_[eetriesshfetnanh naa ie 
"[alfcaeren hana yea ts] 
(enemas gt ann 


Definition 3.2.6: Possibility Intuitionistic Fuzzy Hypersoft Set of Type-6 


A possibility intuitionistic fuzzy hypersoft set of type-6 4, is defined as 


A, =4| 0, ng ter) eUAOEO 
{ ie 


where W,,(O)(@) = (T, (O)@),F, (a) cA" and T, (6)(a), F, (Oa) €[0,1] such that 
0<T, (O(a) + F, (O(a) <1 Similarly 2,6) CU with py (O) = ES (6),U, (6) | sad 


L,(0),U,,(@) € [0,1]. 


Example 3.2.6: Considering the assumptions from Example 3.1.1, we can construct possibility 


intuitionistic fuzzy hypersoft set of type-6 4, can be constructed as 


ean [0. 21,0. i) ts {os1.oam),( 72. [0. 41,0. si) - ,[0. 21,0. 61] }} 
Eo [o32.049))( [042.039] iy ,[0. 22,0. 62] \} 


(atynmon) 
ay" [0.23, 0. =) ( ti (02.043). [ i fo42.0s3)). ts $= [0.23.0.63] 
(aiynmons) 


,[0.22, 0.32] 


Ye ._Y 
———" 


K 


,[0.24, 0.34] 


155 {o34.044))( ti o4s.os4)) is 5 *55[0.24,0.64] } 


3.3 Hybrid Structures of Pythagorean Fuzzy Hypersoft Sets with Possibility 
Settings 


Definition 3.3.1: Possibility Pythagorean Fuzzy Hypersoft Set of Type-1 


A possibility Pythagorean fuzzy hypersoft set of type-1 77, is defined as 


Nig, O)\|:@eU nb 
{ om a ( ,) ue ACE 


where Vp (OG) = (T, OV), F, Oa) <A” and T, a), F, (Aa) €[0, 1] such that 


&> 
UY 


0<T? (O(a) + F? (O(a) <1. Similarly (0) CA" with 42,6) €[0,1]. 


Example 3.3.1: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-1 77, can be constructed as 


Definition 3.3.2: Possibility Pythagorean Fuzzy Hypersoft Set of Type-2 


A possibility Pythagorean fuzzy hypersoft set of type-2 77, is defined as 


= (a G del nbc6 
‘ { (—5 Zz ( ) UE ACE 


where Vp (OV) =(T, (O@),F, Oa))} SW”, yA) SA" and 
T, (O)(i), F, (Od) € (0,1, £4) = (T,,(6),F,(6)),T,(8),F,(8) €10,1) with 


0<T? (O(a) + F? (O(a) <1and O<T,(0)+F,(6) <1. 


Example 3.3.2: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-2 77, can be constructed as 


Cer (0. 2,021) fe, 7’ a (0. soa) (-E 3° (os.0.21) )}} 
_ (rai ,(0.32,0.22) \) frat 032), fon (0.52,0.42) \) (25 Z (0.62, 0.22) mI 

Clteon , (0.33, 0.23) ) (cis. 033). fon (0.53, 0.43) \) fers Z (0.63, 0.23 

(cdi (0.34, 0.24) \) fee Z ‘ews fron (0.54,0.44) \) fess tg (0.64, 0.24) )}} 


Definition 3.3.3: Possibility Pythagorean Fuzzy Hypersoft Set of Type-3 


A possibility Pythagorean fuzzy hypersoft set of type-3 77; is defined as 


23\'9( — 2 = 0) \ petnoee 
i { (—e tor) ie _— 


where pp (OV) = (T, ()(@),F, (ONG) SU”, pop,e(B) A" and T, (O)(A).F, (O(@) € [0,1 
with 0<T2(O)(a) + Fe(OH) <1 and py) = (T,(8),F,(6)) with 7,,(9),F,() €10,1] and 
0<T?(0)+F(6)<1. 


Example 3.3.3: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-3 77, can be constructed as 


f(r tosn9)) (Be fons) (rl cosas) i080) 


[a.4( ee (03.04))| i (04,08))( eeq(0o2)}{ iqosos))}} 
3 | 7 a .(0.7,0 5). (08.05), iis.(0803)}( aa (05.09)}| 
é.4( oe (04,03))( aa (0804))( ii. (07.04)), isons) 


Definition 3.3.4: Possibility Pythagorean Fuzzy Hypersoft Set of Type-4 


A possibility Pythagorean fuzzy hypersoft set of type-4 77, is defined as 


Np ay et ee 
. [ ee ) fae “a 


where Vp (OV) = (T, ((@).F, (OM) A", and T, (O(a), F, (Oa) €[0,1] with 
0<T2(O)\G)+ F? (O(a) <1. Similarly p1,,(0) CU”, Upp (O) = ie (6),1,0),F, (6)) with 


T,,(),1,(0),F,(@) €[0,1] and 0<T,(6)+1,(0)+F,(8) <1. 


Example 3.3.4: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-4 77, can be constructed as 


fits) esata a] 
[fese4) dae) pemhfeieaal 
[oes tea) na) 
faseshftirmaah le 


Definition 3.3.5: Possibility Pythagorean Fuzzy Hypersoft Set of Type-5 


A possibility Pythagorean fuzzy hypersoft set of type-5 77; is defined as 


= a O)\ tet nbc 
{ me Psy ( ») ucYU ADE 


where Vp (OG) = (T, ()(@),F, (OM) A", and T, (O(a), F, (Oa) <[0,1] with 
O<T?(O)(a)+ F2(A)G) <1. Similarly p1,,(8) CW , Myy (8) = a (8),1,(8),F, (6)) with 
T,,(8),1,(8),F,() €[0,1] and 0<T,(0)+1,(0)+F,(8) <3. 


Example 3.3.5: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-5 77; can be constructed as 


ad(cegtes9) (res (61.1) gs) Tap (Be »)}} 
oleesissbtnras) spr) fsgres 
, a a8) cg ts) (tone) {ayes 
lg eases gies ste] 


Definition 3.3.6: Possibility Pythagorean Fuzzy Hypersoft Set of Type-6 


A possibility Pythagorean fuzzy hypersoft set of type-6 77,is defined as 


Alo (— "= a) leu eee 
- { ima ‘ 6) ae aes 


where Wp,¢(O)(a) = (1, ()(a),F, (Oa) <4” and T,(6)(a),F, (OG) €[0,1] such that 
O<T?(O)(a)+ F2(A)G) <1 Similarly Wy,(O) CA" with py (O) = | L,(8), U, (6) and 
L,(0),U,(8) € [0,1]. 


Example 3.3.6: Considering the assumptions from Example 3.1.1, we can construct possibility 


Pythagorean fuzzy hypersoft set of type-6 77, can be constructed as 


femme ene toe te 
ilc2gmee 2p emea naan ean 
fae tsea au) mau 
lc gome gpm mae ses 


3.4Hybrid Structures of Picture Fuzzy Hypersoft Sets with Possibility Settings 


Definition 3.4.1: Possibility Picture Fuzzy Hypersoft Set of Type-1 


A possibility picture fuzzy hypersoft set of type-1 6, is defined as 


0, = 6, tg te EU AOECO 
{ (i 


where Y pp (O(a) = (T, O)(A),1, (OV), F, (Oa) A” and T, (O(a), (OF, Oa) €10.1 


such that 0<T, (O(a) +1, (O(a) + F, (O(a) <1. Similarly pz, (0) CA’ with pz,.(8) €[0, 1]. 


Example 3.4.1: Considering the assumptions from Example 3.1.1, we can construct possibility picture 
fuzzy hypersoft set of type-1 4, can be constructed as 
A Uu fi 
0 > —1_.,. 3 2° 4 > 2° a > 4 36 > 
| eee ) we 3, - 1) - i . i} 
6,, —i-= oy Pipe og aie S, ’ ° 4 ’ re i ’ 
(25352) Ge ri 2) glad) 
6,, asleeae ge Fam oa. AN es > o° ES) > o° 4 
(225553) (.3, = 3) 
x u u Uy 
0 > 1,5 > —__.,.6 2° wD > o° 8 
| : feces wa ) " A, z5 1) a " as 


Definition 3.4.2: Possibility Picture Fuzzy Hypersoft Set of Type-2 


o 
> 


A possibility picture fuzzy hypersoft set of type-2 6, is defined as 


5a 61 —— ED AO SO 
{ (ay "e®) Joe a 


where V pp (OV) = (T, (O)(A),1, (O@),F,(A@)} CA” and T, (OA), 1, (OM), B, (O(a) [0,1], 
with 0< 7, (0)(a)+1,(O)G)+F, (O)(@) <1. Similarly p40) CA", yp (6) = (T,(0),F,()) and 
T,,(8),F,(8) [0,1] with 0<T,(6)+F,(0) <1. 


Example 3.4.2: Considering the assumptions from Example 3.1.1, we can construct possibility picture 


fuzzy hypersoft set of type-2 6, can be constructed as 


Definition 3.4.3: Possibility Picture Fuzzy Hypersoft Set of Type-3 


A possibility picture fuzzy hypersoft set of type-3 0, is defined as 


sclot—e—, nO) aes 
{ ‘noe ‘ 


where V pp (O)(@) =(T, AV),1, (OW), F, (Oa) <A” and T, (O(a), 1, O)A),F, A) € [0,1 
with 0<T, (6)(a) +1, (O(a) + F, (O(a) <1. Similarly 11p,-(0) <A?" and 
Ln O) =(T,),F,(0)) with 7,,(6),F, (9) €10,1] and 0<72(0) +26) <1. 


Example 3.4.3: Considering the assumptions from Example 3.1.1, we can construct possibility picture 


fuzzy hypersoft set of type-3 0; can be constructed as 


Definition 3.4.4: Possibility Picture Fuzzy Hypersoft Set of Type-4 


A possibility picture fuzzy hypersoft set of type-4 6, is defined as 


5, =4| 8, tnt) st nde 
{ faao 


where V pp (O)(@) =(T, OV), 1, (OM), F, (OM) A", and T, (A)(i).1, (@),F, Oa) € 10,1 
with O<T, (O)(a) +1, (O(a) + F, (O(a) <1. Similarly ,.(0) cA” 
Upp (0) = (Tr, (8),1,(8),F, (6)) with T,(9),1,(9),F, (8) €[0,1] and 0<T,(0)+1,(0)+F,(8) <1. 


Example 3.4.4: Considering the assumptions from Example 3.1.1, we can construct possibility picture 


fuzzy hypersoft set of type-4 0, can be constructed as 


Definition 3.4.5: Possibility Picture Fuzzy Hypersoft Set of Type-5 


A possibility picture fuzzy hypersoft set of type-5 6, is defined as 


5 -N6 leggy tm det nbed 
{ oo : 


where Y pp (O\(i) = (T, AVG), 1, (O(M),F, (OG) A”, and T, (O(a), 1, (@),F, Oa) €[0,1 
with O<T, (O(a) +1, (O(a) + F, (O(a) <1. Similarly uw, (A) CW, 
Ly (9) = (7, (8),1,(),E, (6)) with T,(0),1, (8), F,(0) €[0,1] and 0<T,(0)+1,(0)+F,(0) <3. 


Example 3.4.5: Considering the assumptions from Example 3.1.1, we can construct possibility picture 


fuzzy hypersoft set of type-5 0; can be constructed as 


Definition 3.4.6: Possibility Picture Fuzzy Hypersoft Set of Type-6 


A possibility picture fuzzy hypersoft set of type-6 6, is defined as 


eet OE ge Dy EU REO 
{ a" 0) je i 


where Y pp (O\(i) = (T, (0), 1, O)(A),F, (OM) CA” and T, (O(a), 1, ANA), F, OVA) € (0.1) 
such that 0<T, (O)(a) +1, (O(a) + F, (O\(@) <1 Similarly p4,,(0) CA with 


Une =| L,(8),U,,8) | and L,,(6),U,,() € [0.1]. 


Example 3.4.6: Considering the assumptions from Example 3.1.1, we can construct possibility picture 


fuzzy hypersoft set of type-6 0, can be constructed as 


Coltecertiae tec ce ap lasl). reat t7)}| 


3.5Hybrid Structures of sv-Neutrosophic Hypersoft Sets with Possibility Settings 
Definition 3.5.1: Possibility sv-Neutrosophic Fuzzy Hypersoft Set of Type-1 


A possibility sv-neutrosophic hypersoft set of type-1 @, is defined as 


ANd conan AOSe 
. { fea a ) fas il 


where Vy (OVA) = (T, (OMA),1, (OM), F, (Oa) <A and T, (\(i).1, OVG),F, Oa) € 10,1 


such that 0<T, (O(a) +1, (O(a) + F, (AU) $3. Similarly 41,8) <A" with u,(A) € [0,1]. 


Example 3.5.1: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-1 @, can be constructed as 


(+ (da M atonal 


Definition 3.5.2: Possibility sv-Neutrosophic Hypersoft Set of Type-2 


A possibility sv-neutrosophic hypersoft set of type-2 @, is defined as 


w, =4| 6, ona tn} EU AOEO 
{ = (A)(u) 


where Vy (OV) = (T, (O)(A),1, (ON), F, (Aa) UW and T, (AVG), 1, (OM), B, (O(a) [0,1], 
with 0 <7, (6)(i)+1,(O)G)+E, (O)(a) $3. Similarly 44,.(8) <U" , zyp(8) = (T,,(6),F,(6)) and 


T,,(8),F (8) €[0,1] with 0<T,(0)+F,(6) <1. 


Example 3.5.2: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-2 @, can be constructed as 


ow, = [tte (4.2)) chee 
(edt nt) i) 
(fat) is} stig) ato 


Definition 3.5.3: Possibility sv-Neutrosophic Hypersoft Set of Type-3 


A possibility sv-neutrosophic hypersoft set of type-3 @, is defined as 


O,= 6, gg tne) ECU AOECO 
: { he 


where Yu (O)(@) = (1, (Oa), 1, (O(a), F, (6\(«)) ot and T, (O)(),1, (AG), F, (A) €[0, 1] 
with 0<T, (O(a) +1, (Oa) + F,(O\G) <3. Similarly p1p,, (0) CA" and 


Hyp (0) =(T,(8),F,(9)) with 7, (6),F, (8) €[0,1] and 0<72(6)+F26) <1. 


Example 3.5.3: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-3 @, can be constructed as 


af edb). gticg ts) (ra ts.) a '.465))1} 


Definition 3.5.4: Possibility sv-Neutrosophic Hypersoft Set of Type-4 


A possibility sv-neutrosophic hypersoft set of type-4 @, is defined as 


Sq We) la cK ee 
7 ( aoe ‘ a) “a 


where Yaw (A) =(T, (AG), 1, (Oi), F, (Oa)) A" and T, (A\(a).1,(@),F, Oa) €[0,1 
with OST, (O(a) +1, (O)(@) + F, (O(a) <3. Similarly yz,,.(0) CA”, 


Upp (0) = (Tr, (8),1,(0),F, (6)) with T,(9),1,(9),F, (8) €[0,1] and 0<T,(0)+1,(0)+F,(8) <1. 


Example 3.5.4: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-4 @, can be constructed as 


Definition 3.5.5: Possibility sv-Neutrosophic Hypersoft Set of Type-5 


A possibility sv-neutrosophic hypersoft set of type-5 @, is defined as 


ow, =4| 4, gy ton) EU AOEO 
{ (— 


where Vay OMA) =(T, (A), 1, (OM), F, (OG) CU and T, (A)(i).1, (G@),F, Oa) € [0,1 
with O<T, (A)(i) +1, (O)(a) + F(A) $3. Similarly y,(8) CA , 
Hy (9) = (T,,(6),1,(8),F,(9)) with 7, (),1,,(6).B,(6) €[0,1] and 0<7,(6)+1,(0)+F,(6) <3. 


Example 3.5.5: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-5 @, can be constructed as 


Definition 3.5.6: Possibility sv-Neutrosophic Hypersoft Set of Type-6 


A possibility sv-neutrosophic hypersoft set of type-6 @, is defined as 


5-6 i tnt aetinbed 
{ (sciha 


where Vw (OG) = (T,, (OG), 1, (OA), F, (OM) CA and T, (Aa), 1, (Ma), F, OMA) [0,1] 
such that OST, (O)(a) +1, (O(a) + F, (Oi) $3 Similarly 4,,(0) <A" with 


Une O) =| L,),U,) | and L,(6),U,,() €[0,11. 


Example 3.5.6: Considering the assumptions from Example 3.1.1, we can construct possibility sv- 


neutrosophic hypersoft set of type-6 @, can be constructed as 


[af (peopel) etal) Ta, a as}) (a, i 5)}| 


3.6Hybrid Structures of Interval-valued Fuzzy Hypersoft Sets with Possibility 
Settings 


Definition 3.6.1: Possibility Interval-valued Fuzzy Hypersoft Set of Type-1 


A possibility interval-valued fuzzy hypersoft set of type-1 7, is defined as 


16-8 — one a euneee 
{ ane” ) te aN 


where Wy (O(a) =e (6)(a), U, Aa | cA" and L, (6)(a),U, O)\@) €[0,1]. Similarly 


1, (0) cA" with 4,() €[0, 1]. 


Example 3.6.1: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-1 7, can be constructed as 


Hlicaelctaraletsebtal] 
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Definition 3.6.2: Possibility Interval-valued Fuzzy Hypersoft Set of Type-2 


A possibility interval-valued fuzzy hypersoft set of type-2 7, is defined as 


1, =4| 0, — i) eU AOEO 
{ es 


where Vye(OMG) =| L,,(\(), U, (OM) |" and L, (Oa), U, (Oa) €[0,1]. Similarly 


Uy) CA™ with Lyp(8) =(T,,(6),F,(8)),T,(),F,(8) €10,1] such that 0<7,(6)+F,(6) <1. 


Example 3.6.2: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-2 7, can be constructed as 


af (pon). (ean. a). (a sna) “tst.a1)}| 
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4, (gonna). Ht 29). a 
re ,(.33, 2) a (9.29) (4 53: +) fs ,(.63, )}} 
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Definition 3.6.3: Possibility Interval-valued Fuzzy Hypersoft Set of Type-3 


A possibility interval-valued fuzzy hypersoft set of type-3 7, is defined as 


1, =| 0, tne) EU AOEO 
{ (he 


where Vye(O@) =| L, (OM), U, (Oa) |e A" and T, (O)H),F, (O)(A) < [0,1]. Similarly 


Upp (O) SU” with fp, - (8) = (T, (0), F,(0)) , T,(0),F,(6) €[0,1] and OS T?(6)+ F2(6) <1. 


Example 3.6.3: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-3 7, can be constructed as 


a(t). (rato. (ra ts.) (ris ce) 


Definition 3.6.4: Possibility Interval-valued Fuzzy Hypersoft Set of Type-4 


A possibility interval-valued fuzzy hypersoft set of type-4 71s defined as 


Fi= 6, ease as, op (O) EU AOECO 
{ fan : ) 


where W yp (O)() = [L, (OV), U, (Oa) | cU", and L, (OG), U, (6)(a) €[0,1]. Similarly 
Upp (0) CU, Upp (0) = (T,(6).1, (0),F, (6)) with T,(9),1,(8),F,(0) €[0,1] and 
0<T,(0)+1,(0)+F,(8)<1. 


Example 3.6.4: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-4 7,can be constructed as 


(igen) (2.5.2) tec (4.2.3) oa Gs) 
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Definition 3.6.5: Possibility Interval-valued Fuzzy Hypersoft Set of Type-5 


A possibility interval-valued fuzzy hypersoft set of type-5 7, is defined as 


1, =4| 0, — 5) EU AOEO 
{ (4 


where V yp (O)(@) = Ve (OMA), U, (O\(a) | cA", and L, (6)(a),U, (6a) €[0, 1]. Similarly 
My (OCU . Lay) = (T,,(6),1,(O),F,()) with 7, (),1,,(6),F,(6) €[0,1] and 
0<T,(0)+1,(0)+F,(0)S3. 


Example 3.6.5: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-5 7, can be constructed as 


af p56). a tor.) rH (aa). (a (a.3.9))}) 
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ee (6.3.3) (gts) (ay (s.7.1)} 
(dig 7-6-7) ei a..8) (rH (9.8.9)) (St (65.9)) 
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Definition 3.6.6: Possibility Interval-valued Fuzzy Hypersoft Set of Type-6 


A possibility interval-valued fuzzy hypersoft set of type-6 7,is defined as 


1, =4| 8, —— gy tne) EU AOEO 
° { ne 


where Yjye(OMG) =| L, (Oa), U, (O(a) |X" and T, (Aa), F, (Oa) €[0,1] Similarly 


yp (0) CU" with [yp (B) = Re (6),U,8) | and L,(8),U,,(8) €[0,1]. 


Example 3.6.6: Considering the assumptions from Example 3.1.1, we can construct possibility interval- 


valued fuzzy hypersoft set of type-6 7, can be constructed as 
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| a.|( A (22.0) (as [2a]).( [42.59])( 
= 4 feeoyes 2 ey [.33, .43] (eylesl} ee [.23 ci} 
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4. Conclusion 


The expansion of a soft set known as a hypersoft set introduces the idea of a hypersoft membership 
function, enabling it to handle complex and uncertain information in a more powerful and flexible way. In 
this chapter, several settings that are similar to fuzzy sets are considered, along with settings based on 
possibility degree. Numerical examples are also provided to help explain the principle behind these 
structures. This work can be used by researchers to comprehend and apply a range of mathematical 
concepts. The proposed structures can be used for developing various algebraic and topological 


structures. 
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